Cardiac mGluR1 metabotropic receptors in cardioprotection.
In a previous study using a genome-wide microarray strategy, we identified metabotropic glutamate receptor 1 (mGluR1) as a putative cardioprotective candidate in ischaemic postconditioning (PostC). In the present study, we investigated the role of cardiac mGluR1 receptors during cardioprotection against myocardial ischaemia-reperfusion injury in the mouse myocardium. mGluR1 activation by glutamate administered 5 min before reperfusion in C57Bl/6 mice subjected to a myocardial ischaemia protocol strongly decreased both infarct size and DNA fragmentation measured at 24 h reperfusion. This cardioprotective effect was mimicked by the mGluR1 agonist, DHPG (10 μM), and abolished when glutamate was coinjected with the mGluR1 antagonist YM298198 (100 nM). Wortmannin (100 nM), an inhibitor of PI3-kinase, was able to prevent glutamate-induced cardioprotection. A glutamate bolus at the onset of reperfusion failed to protect the heart of mGluR1 knockout mice subjected to a myocardial ischaemia-reperfusion protocol, although PostC still protected the mGluR1 KO mice. Glutamate-treatment improved post-infarction functional recovery as evidenced by an echocardiographic study performed 15 days after treatment and by a histological evaluation of fibrosis 21 days post-treatment. Interestingly, restoration of functional mGluR1s by a PostC stimulus was evidenced at the transcriptional level. Since mGluR1s were localized at the surface membrane of cardiomyocytes, they might contribute to the cardioprotective effect of ischaemic PostC as other Gq-coupled receptors. This study provides the first demonstration that mGluR1 activation at the onset of reperfusion induces cardioprotection and might represent a putative strategy to prevent ischaemia-reperfusion injury.